Chip-based CE for rapid separation of 8-aminopyrene-1,3,6-trisulfonic acid (APTS) derivatized glycans.
Fluorescently labeled carbohydrates released from glycoproteins were separated using a commercially available microfluidic chip electrophoresis system. While the instrumentation was primarily designed for DNA analysis it was found that the application base can be easily expanded using the development software provided by the manufacturer. The carbohydrates were released by enzymatic digestion (PNGase F) from glycoproteins present in human plasma after boronic acid - lectin affinity enrichment. After fluorescent labeling with 8-aminopyrene-1,3,6-trisulfonic acid the carbohydrates were separated based on capillary gel electrophoresis mechanism and detected by a fluorescence detector using a blue (470 nm) LED. The separation was completed in 40 s in a microfluidic channel of 14 mm length. Glucose ladder carbohydrate oligomers differing by one glucose unit were baseline separated up to a 20-mer with the main limitation being the detection sensitivity. As expected, the observed resolution in these experiments did not approach that of standard CE with 20 times longer separation distance; however, the chip-based analysis excelled in the speed of the separation. Similar electrophoretic profiles of glycans released from plasma glycoproteins were obtained using a standard CE equipment with 35 cm separation length and microfluidic chips with a separation distance of only 14 mm.